Novel hyperbranched polyamidoamine nanoparticle based gene delivery: transfection, cytotoxicity and in vitro evaluation.
In this study, hyperbranched polyamidoamine (hPAMAM) was developed as a novel non-viral gene vector for the first time. The hPAMAM was synthesized using a modified "one-pot" method. DNA was then bound to hPAMAM at different weight ratios (w(hPAMAM)/w(DNA)). The higher weight ratio could bring larger particle size and higher zeta potential of hPAMAM-DNA complexes. The encapsulated DNA was protected by hPAMAM from degradation for over 3h. Under the optimal condition, high gene transfection efficiency could be achieved in COS7 (47.47 ± 1.42%) and HEK293 (40.8 ± 0.98%) cell lines. And hPAMAM showed rather minor cytotoxicity in vitro (cell viability=91.38 ± 0.46% in COS7 and 92.38 ± 0.61% in HEK293). The hPAMAM mediated human vascular endothelial growth factor 165 (hVEGF(165)) gene transfected cells could express hVEGF(165) stably for 14 days, with the peak expression at day 2. In conclusion, hPAMAM based gene delivery was economical, effective and biocompatible, and may serve as a promising non-viral vehicle for gene therapy.